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EXECUTIVE SUMMARY

Project Background

CERF/IIEC is a non-governmental, not-for-profit organization, with headquarters in
Washington, DC, established to foster the implementation of energy efficiency in
developing countries and countries in transition. CERF/IIEC’s mission is to accelerate
the global adoption of energy efficiency policies, technologies and practices to enable
economic and environmentally sustainable development.

This project, funded by the Lawrence Berkeley National Laboratory and the American
Council for an Energy-Efficient Economy, supports the China Motor System Energy
Conservation Project initiative by conducting a Study of the Pumps and Fans (Blower)
Market in China. China has shown strong interest in the U.S. motor system optimization
programs (Motor Challenge and BestPractices). Key components of the Motor
Challenge program include information dissemination and support for development of a
similar China domestic program.

Pumps and fans (blowers) are the two largest consumers of energy in the industrial
sector, accounting for half of the rated capacity of motors produced annually and one
third of the energy consumption. The study provides for an assessment of the pump and
fan (blower) market.

Project Objective

The objective of the study on the pump and fan market is to provide an overview of the
market size, product models and efficiencies, major market segments, and leading
manufacturers and distributors of these products. In addition, through meetings with
manufacturers, end-users, distributors, and industry associations, the benefits of the
China Motor System Energy Conservation Project will be promoted and interest will be
solicited in program partnership.

Conclusion

Over the last decade, due to its economic policies supporting reform and openness,
China has experienced significant economic growth (as measured by GDP) increasing
from US$ 434 billion in 1991 to US$ 1,041.8 billion in 2000, an annual average growth
rate of 10.25 percent. This growth trend is forecast to continue at about 7% per year
through 2020.

China is currently the second largest energy consumer in the world behind the United
States. In 1999, China consumed 37.02 quadrillion (10") Btu representing about 9.5
percent of world energy consumption while the United States accounted for 24.8
percent. In China, coal was the dominant energy source, and the 1,075 million tons
consumed was the highest in the world, accounting for 22.7% of global consumption.
China’s industrial sector has been the biggest energy consumer, accounting for 70% of
national consumption. The transportation sector accounts for less than 10% of energy
consumption, unlike other developing countries, such as Thailand, where the
transportation sector is the largest energy consumer.

In terms of electricity consumption, China consumed 1,206.3 billion kWh in 2000, with a
growth rate of about 8 percent per year during the 1990’s. In the industrial sector, motors
and motor systems are the biggest electricity consumers. Essentially, motors are used
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in both production processes and facility end-use. For example, motor systems are an
integral part of material processing, material handling, refrigeration, and compressed air.
Pumps and fans are significant components and electricity consumers, generally
accounting for about 40% of a motor system electricity use.

Generally, pumps are used in two basic functions, production processes and facility end-
uses. Single-stage single-suction clean water pumps, have the biggest sales volume,
accounting for 38% of all applications. In 2000, China produced 1,029,747 pump units.
Of this amount, 899,619 units were centrifugal pumps (87.4%), used mainly for pumping
water as opposed to production process applications. The national sales revenue of
pumps was US$537 million. The top ten manufacturers have a market share of US$171
million, representing 32% of the total national sales revenue. The efficiency of the
OEM’s best selling application, single-stage single-suction clean water pump, compared
to the Chinese national standard and average European efficiency level, at the same
flow rate, is higher than the Chinese national standard B but less than 30% of them can
achieve national standard A. Because of very close efficiency level between standard A
and average European level, this means that most OEM products have lower efficiency
than European products.

Like pumps, fans and blowers are widely used in both production processes and facility
end-uses. Centrifugal fans have the largest market share at 34%, while axial-flow fans
account for about a 23% of the market, and mixed flow and propeller fans have a
combined market share of about 43%. In terms of fan applications, general application
is the largest at about 46%. Fan national sales revenue is about US$364 million. The
top ten manufacturers account for 69% of the national sales revenue (about US$251
million). There are 481 fan series covering more than 5,000 models of fan in China. One
of the best selling models is 4-72 No.5. It is estimated, based on the number of units
sold, to account for 25-50% of all fan models sold. In addition, different vane structures
mean different efficiency levels. Model 4-72 No. 5 has a vane with an airfoil structure
while model T4-72’s has a flat shape. At the same vane diameter, the airfoil structure of
model 4-72 performs at a higher efficiency than the flat vane structure of model T4-72.
Unlike pumps, there are no special standards for fan efficiency. Testing of efficiency is
implemented by calculation of relative parameters. Standards prescribe that the
variation between the tested value and the alleged efficiency should be within about 5%.

All pump and fan manufacturers in China can be divided into four levels: High Class,
Middle Class-1, Middle Class-2 and Low Class. All manufacturers categorized in the
High Class play a major role in the market. Their product qualities are usually more
efficient than the other manufacturer products. The Middle Class-2 group of
manufacturers is the largest group of both pumps and fan manufacturers. Low Class
manufacturers are generally small, with few employees, generally family members. The
quality and efficiency of products from the Low Class of manufacturers is generally
lower, as are their product prices. Many of their products are sold into the local
agricultural market or to local electrical/mechanical companies. This is always a very
open and competitive market, situated in combined urban/suburban locations. Further,
most of these consumers pay little attention to energy efficiency, thus price is the most
important decision factor.  This situation has forced some large manufacturers to
reconsider their products in the market. Some of them have repositioned their market
from domestic to international market. Compared to exporters from other countries,
large manufacturers from China have a competitive advantage because of their vast
economies of scale, inexpensive labor and land, and China’s rapidly improving skilled
labor and infrastructure quality. These factors result in products with equally competitive



Commercial Energy Efficiency Program- Vietnam

international efficiency levels but lower prices. Further, low production cost
manufacturers also produce low to medium quality products for sales in the China
market and have been able to expand their markets to other developing countries,
particularly in the South East Asia region. Although many of those countries also
produce low to medium quality products, their production costs are more expensive than
Chinese production. This results in direct competition between low cost product
manufacturers from China and the rest of Asia.

China’s entry into the WTO in November 2001 will have both a positive and negative
impact to its economy and the rest of the world. Foreign firms will enter the China
market and enjoy wider investment opportunities with lower cost factors of production
under decreasing tariffs and standardizing non-tariff measures. On the other hand,
China will enter world markets as a low cost producer. Chinese manufacturers have to
deal with non-tariff barriers that exist in the world trade system, such as human rights
and environmental issues. The pump and fan industry is likely to be impacted in several
ways as follows:

= Chinese expansion into the world market with higher quality products at lower prices
than foreign-funded manufacturers.

» Import of high-end and/or specific purpose products that cannot support a return on
investment in locating production facilities in China.

» Increased opportunity for energy-efficient products in China, due to their lower price
from increased competition.

However, one of the most significant factors necessary for growth of energy-efficient
product opportunities in China is government support and promotion. For example, a
government initiative to increase awareness of the need and benefits of energy
conservation, availability of energy-efficient products, potential for financial support, and
development of national energy policies is needed.
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INTRODUCTION

Overview of Economic Situation In China

Over the last decade, due to its economics policies supporting reform and openness,
China has experienced significant economic growth in Gross Domestic Product (GDP),
increasing from US$434 billion in 1991 to US$1,041.8 billion in 2000, an annual average
growth rate of 10.25 percent. These trends are forecast to continue, with growth of
about 7% per year through 2020.

The GDP of China comes from three major sectors: agriculture, industry, and service.
These sectors contribute about 15, 35, and 50% to GDP, respectively. The industrial
sectors will gradually increase their proportion of total output due to the export growth of
Chinese low-cost products. This has resulted in growth in demand for energy of 4-5%
annually with the parallel development of related environmental issues.

Figure 1: China Gross Domestic Product (GDP) and %Change
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Source: Energy Information Administration, International Energy Database, April 2002

Energy Consumption in China

China is currently the second largest energy consumer in the world behind the United
States. In 1999, China consumed 37.02 quadrillion (10"°) Btu, or approximately 9.5
percent of world energy consumption, while the United States accounted for 24.8
percent. Coal was the dominant energy source in China, the world highest coal
consumption, and accounted for 67.5 percent of total energy production.

Due to new economic reform policies, China has different structure of energy
consumption by sector compared to other Asian developing countries.

China’s industrial sector has been the biggest energy consumer, accounting for 70% of
national consumption. Unlike Thailand and some Asian developing countries, where
transportation is the biggest energy consumer, transportation in China accounted for
less than 10%, as shown in figure 2.
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Figure 2: Energy Consumption by Sector (1999)
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China consumed 1,206.3 billion kWh in 2000, with a growth rate of about 8 percent per
year during 1990’s. The electricity consumption is forecast to reach 3,349 billion kWh in
2020, which represents average annual percent change of approximately 5.5 %. Robust
economic growth in China, especially in the fast growing industrial sector, is the major
driver behind the nation’s increased electricity demand. Figure 3 illustrates historical
data on electricity consumption in China in terms of billions kWh and percentage
change.

Figure 3: China Electricity Consumption and % Change
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Source: Energy Information Administration, International Energy Annual 2000

One of the biggest electricity consumers in the industrial sector is the motor system,
which is critical to both production process and facility end-users. For example, material
processing and handling, refrigeration, and compressed air all use motor drives to some
extent. Within the motor drive sub-set, pumps and fans are significant electricity
consumers and generally account for about 40% of motor system consumption.
Consequently, both are prime targets for energy efficiency efforts, such as smart control
systems, appropriate applications, replacement of high efficiency equipment, and so
forth. Figure 4 shows the study of electricity consumption of fan and pump systems in
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the U.S. industries, compared to other motor’s applications. It should be noted that, in
broad perspective, the proportion of motor end-users of a particular country is not much
different from others.

Figure 4: Electricity Consumption of Motor
Applications
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PumMPs AND FANS MARKET IN CHINA

Product Segmentation

Pumps

Generally, pumps are used in two basic functions in the industrial sector: production
process and facility end-use. Production process pumps, which are normally integrated
in the production machine, supply, transport, mix, and circulate raw materials throughout
the process. Facility pumps are used in, for example, circulating chilled water and
feeding treated water to boilers. Figure 5 illustrates percentage of sale volume of pump
applications. Clearly, single-stage single-suction clean water pump has the biggest sale
volume. It is a fundamental application of pumps that are used in both production
process and facility end-user.

Figure 5: Pump Applications by Sales Volume
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Several types of pumps are used in the industrial sector, mainly for pumping different
fluids at different flow rate, pressure, and total dynamic head. Three most common
types of pump are;

1. Centrifugal Pump: The major component of a centrifugal pump is an impeller
rotating inside a casing. The rotation of the impeller decreases the pump’s inlet
pressure making fluid flow into the pump. The accelerated fluid then exits the pump
propelled by the blades. Centrifugal pumps are used with low viscosity fluids
providing a more steady flow that does not work under a high amount of shear.
Centrifugal pumps are low cost and low maintenance.

10
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Roladion

Figure 6: Typical Centrifugal Pump

Source: http://www.kraftunitops.com/pump _centrifugal.html

2. Reciprocating Pump: Reciprocating pumps are positive displacement pumps.
These pumps fill and empty a cavity using pump action propelling the fluid forward.
A reciprocating pump consists of pistons and plungers to pump the fluid. In general,
reciprocating pumps are suitable to transfer viscous fluids and high-density fluids.

3. Rotary Pump: Rotary pump is another type of positive displacement pump and
consists of two rotating impellers expanding and collapsing cavity at the pump inlet
and outlet, respectively. Fluid flows into the expanding cavity, travels around the
impeller, and moves to the outlet of the collapsing cavity. Rotary pumps are used for
the same function as reciprocating pumps, but cannot provide steady fluid flows
within a limited range of flow rate.

Fans

Like pumps, fans and blowers are widely used in both production process and facility
end-uses. Fan and blower use is determined by working pressure requirements. A fan’s
working pressure is below 34 kPa while a blower’s optimal working pressure is higher
than 34 kPa. Fans can be classified into four main categories, centrifugal, propeller,
mixed flow, and axial-flow. As shown in figure 7, centrifugal fans have the largest
market share with 34%, while axial-flow fans account for 23%, and mixed flow and
propeller fans account for 43%.

11
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Figure 7: Fan Market Share
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1. Centrifugal Fan: A centrifugal fan consists of an impeller with a number of blades
rotating in a scroll or spiral shaped casing. The rotation of the impeller pushes air
into the volute shaped casing and out through the discharge opening.
Simultaneously, the impeller draws air through a central inlet opening, thus causing a
continuous flow of air through the fan impeller and casing.

2. Propeller Fan: In a propeller fan, a curved sheet metal-bladed impeller is fitted to
the motor spindle. The impeller draws air from all directions, and discharges air
parallel to the axis of the fan. Its main application is for ventilation.

3. Mixed-flow Fan: The mixed-flow fan is a combination of centrifugal and propeller
fan. It combines the ability to move large volumes of air of the propeller fan, and the
higher pressure of the centrifugal fan. Radial propellers produce a static pressure
increase because of the centrifugal force acting in a radial direction. There is no
equivalent pressure increase with axial impellers because the airflow is normally
axial. Mixed-flow fan is suitable for roof mounting where the direction of airflow
through the fan cannot be reversed.

4. Axial-flow Fan: An axial flow fan is generally smaller than a centrifugal fan and more
efficient than propeller fan for the same output because of the aerofoil section blades
and finer clearances between the impeller blade tips and the cylindrical fan casing.
However, an axial-flow fan has limited application with hot or moist fumes.

In terms of fan application, three out of six main applications — industrial boiler, high
pressure and general application - make up 97% of the industrial market, as shown in
figure 8. Other applications include general axial-flow, power plant matching, and dust
discharge.

12
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Figure 8: Centrifugal Fan
Applications by Sales Voulme
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Source: Fan Manufactories Catalog 2001

Market Size

Pumps

In 2000, 1,029,747 units were produced in China. Of this, 899,619 units were centrifugal
pumps, accounting for 87.4%, used mainly for pumping water rather than production
process application. Centrifugal pumps that are used in process application normally
require higher quality material than water pumping application due to their main function
to transfer chemical substances. The overall sales revenue of pumps was US$537.12
million. Model QY25-26-3 has the largest market share, accounting for 20% of the total
pump market. The top ten manufacturers had 32% of the total market share, or
US$170.55 million.

Fans

As mentioned in section 2.1.2, the centrifugal fan is the most commonly used in the
industrial market. The national sales revenue of fans was US$364 million. The top ten
manufacturers controlled 69% of the market, or US$ 251 million. There are 481 different
fan types covering more than 5,000 models in China. One of the best selling models is
4-72 No.5, which is estimated to control between 25-50% of the total fan market.

Export and Import

Export
Vicious competition from low cost manufacturers has had a negative impact on original

equipment manufacturers (OEMs) and the whole market. While many OEMs have made
capital investments into advanced technology, low cost manufacturers have simply
copied OEM products. By manufacturing them using cheaper materials and processes,
these manufacturers are able to offer lower cost models, which generally perform much
lower efficiency. For their part, consumers have traditionally not paid much attention to
energy efficiency when purchasing and using pumps and fans, which indicates that price
remains the most important decision-making factor. The most important export market
is developing countries, particularly South East Asia region. However, the export sales
revenue from top ten and top eleven pump and fan manufactures in 2001 were
US$44.62 and US$17.12 million, respectively. This represents about 25% and 28%,
respectively; of the total export markets for each category, which indicates that this could
be a significant growth area.

13
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Import
Detailed information and statistics on imports are not readily available. What is known is

that total import revenue for pumps and fans are US$ 364.8 million and US$ 147.7
million, respectively. Thus, imports are roughly double exports. Imports tend to
emphasize large and specialized pumps and fans which have a high value.

Efficiency Level

Continuous technology development has led to a progressive increase of pump and fan
efficiency. Efficiency is calculated by measuring losses during test procedures. The
efficiency can be illustrated by the following equation. It must be noted that the losses
are the sum of the individual losses produced in the equipment

Efficiency = output/input
1-(losses/input)

The common way to increase efficiency level is to reduce losses, but losses cannot be
eliminated entirely. This section discusses basic knowledge of losses in pump and fan
including the efficiency levels of products sold in China.

Because of the familiarity in working theory and inert structure, there are common losses
of pump and fan, mechanical, volume, and hydrodynamic/aerodynamic losses (table 1).

Table 1: Losses in Pumps and Fans — Information Summary

Loss Pump Fan

1. Mechanical Loss We define the loss produced by friction of | 1. Skin friction losses relate directly to the
bearing and impeller as Mechanical loss. | formation and growth of boundary layers on
The former is more important, sometimes it | impeller surfaces.

represents 30 percent of effective power. To | 5 Friction losses are due principally to flow
reduce the mechanical loss, there are | geparation from negative pressure blade faces,
normally two ways. Firstly, avoid increasing | formation of eddies within fan-entrained fluid

pump head by enlarging the diameter of the | y5jyme, and turbulent mixing within the through
impeller because mechanical loss is in direct | g

ratio with the diameter’'s square. Secondly,
reduce friction coefficient by doing surface
treatment, which can effectively increase
mechanical efficiency about 2-5%.

2. Volumetric Generally speaking, the larger the specific | Clearance losses are incurred by leakage of air
Efficiency speed value means the higher volume | between inlet and impeller. Power losses are
efficiency. Volumetric efficiency typically | due to the re-entry of discharged fluid back
improves as the clearance of the sealing | through this running clearance; pressure and
gaps decreases. volume flow losses may be caused by an
interaction between recalculating flow and
mainstream inlet flow.

3. Hydrodynamic / Hydrodynamic loss is affected by shape of | Aerodynamic loss consists of:

Aerodynamic Loss | the pump impeller, roughness of pump body, | Entry |osses are incurred in changing the
and fluid viscosity. Losses are mainly | predominant airflow direction from axial to radial.

generated at the impeller andthe guide vane. | o gegree of loss is sensitive to inlet design and
Thus, surface treatment of those parts can shroud lip curvature.

increase efficiency 2-3%. In addition, ] )
Impeller inlet losses are caused by a mis-match

attention to the design of the fIOW | petween the blade angle and relative flow angle.

channei can improve efficiency such as | Sensitivity to blade inlet angle can also lead to a
changing speed gently, avoiding backwater, substantial reduction in through flow, if a stall
avoiding acute angle and other odd shapes, | 2°n€ bIocI.<.s inlet and diverts substantially radial
and increasing degree of finish. flow velocities

Diffusion losses, known as kinetic energy of the
discharged air, must be efficiently converted to
static energy within the volute. Pressure losses
are caused by flow separation inside casing. A
volute shape is only optimum at one flow rate
and for fully turbulent flow conditions.

14
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Pumps

Figure 9 illustrates efficiency of the OEMs’ best selling application, the single-stage
single-suction clean water pump, compared to national standard and average European
efficiency level. At the same flow rate, it is clearly seen that the efficiency of the OEM
products are higher than the national standard B, but less than 30% of them can achieve
standard A. Because of very close efficiency level between standard A and average
European level, this means that almost all OEM products still perform at lower
efficiencies than equivalent European products.

Figure 9: Efficiency of OEM Product Compared to National and European Standard.
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Fans

Figure 10 shows efficiency levels for five main applications of centrifugal fans, the
largest selling fan sector by volume, and general axial-flow fan, the second largest sales
volume in China’s market.

15
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Figure 10: Efficiency of Five Main Applications of Centrifugal Fan, Including Axial-flow
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As mentioned earlier, model 4-72 No. 5 is the best selling model among the more than
5000 models available in the Chinese market. Thus, it is worthwhile to illustrate
efficiency level of model 4-72 No.5 as shown in figure 11. Actually, it may be widely
used in various applications mentioned in figure 11, for example, a small 4-72 No.5
model can be used in industrial boiler or dust discharge.

Figure 11: Efficiency of Best Selling Model, 4-72 No. 5.
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In addition, different vane structure translates into different efficiency level as shown in
figure 13. Model 4-72 No. 5 has a vane with airfoil structure while model T4-72 has a
flatter shape. At the same vane diameter, airfoil structure of model 4-72 performs higher
efficiency than flat vane structure of model T4-72 as shown in figure 12.
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Figure 12: Efficiency of Different Vane Structure of Model 4-72 and T4-72.
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Testing Methodology and Standard

Pumps

The testing methodologies of pumps in China that contribute to the national standard
can be summarized below;

Table 2: Testing Methodologies of Pumps.

Reference Code Description Authority
GB/T 13007-91 Efficiency for Centrifugal Pumps Testing and Quarantine of the People’s
Republic of China
JB/T 8092-96 Small Submersible Motor Pumps Previous Mechanical Industrial
Department
CCEC/T ***-2001 Centrifugal Energy Saving Product China National Institute of

Identification Technology Requirement | Standardization (under revision)

Fans

Unlike pumps, there is no special standard for fan efficiency. Testing of efficiency is
implemented by calculation of relative parameters. Standards prescribe that the
variation between testing value and the alleged efficiency should be no more than 5%.

All requirements for testing are listed and limited by national standards, which determine
the level of precision. So from a theoretical perspective, all the testing data have equal
validity. But the truth is some small manufactories often do not carry out the rigorous
testing under the terms of the national standards. Two thirds of all manufacturers do not
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have independent testing equipment at all. These conditions mean that low efficiency
products often enter the market regardless of the national standards.

Testing method standards for fans are illustrated below:

e GB/T 1236-2000 industrial fan, Implement performance testing by standard wind
channel. Adopted from ISO 5801-1997 (laboratory tested).

o (GB10178-88:Site testing of fans.. Equal to ISO/DIP 5802 (on site tested).
In addition, usage of in-house developed software has increased in testing methodology
in China, for example:

e FAN 3.0: Calculate data from testing and draw the performance curve, designed
by Shenyang Blower Research Institute

o MGS: Utilize sensor and electrical signal to collect and process data, designed
by Xi'an Jiaotong University (in test run)

o MCGS2.0: Collect, process-testing data, flash display, and print table, designed
by Beijing Zhongtai Computer Technology Research Institute.

In terms of number of fans being tested in recent three years, centrifugal fans have been
tested in higher proportion than other types of fan, as shown in table 3.

Table 3: Number of Fans Being Tested by Shenyang Blower Research Institute 1999-2001.

Year / Type of fan Centrifugal Fan Axial-flow Fan Total
1999 15 8 23
2000 16 5 21
2001 27 4 31
Total 58 17 75

Source: Shenyang Blower Research Institute 2001.

Manufacturer Data

All pump and fan manufacturers in China can be divided into four levels: high class,
middle class 1, middle class 2 and low class as bellow;

Table 4: Classification of Pump and Fan OEM.

Classification Pump Fan Total
High Class 25 12 37
Middle Class 1 479 153 632
Middle Class 2 2,882 1,142 4,042
Low Class >1,700 >3,700 >5,400
Total >5,000 >5,000 >10,000

Source: Pump Manufactories Catalog 1999, Fan Manufactories Catalog 2001.
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High Class:

The manufacturers categorized in this class always play a major role in the market.
Their products’ quality is usually more efficient than products from manufacturers in the
other categories.

Middle Class1:

The majority of pump and fan association members are categorized in this class (many
lower class manufacturers are not in the Association). Sales revenue of products
produced by Middle Class1 manufacturers is less than the High Class but the quality and
efficiency of products is almost the same as that of the High Class manufacturers.

Middle Class 2:

The Middle Class 2 is the largest group of pump and fan manufacturers in China. Most
of them are smaller enterprises with little capital for expansion. They do not provide a
high level of technological specialization and efficiency. Most of them do not have
special testing devices so they do not undertake routine testing at all.

Low Class:

Low Class manufacturers have few employees, generally family members. They
typically lack both testing device and necessary mould (die) for formal manufacturing
processes. The quality and efficiency of products are very low, as is their price. Many of
these products are sold to local agriculture or electrical/mechanical companies, usually
in open-air markets, located in peri-urban or rural areas. The majority of buyers are rural
agricultural workers.

Pumps
According to the statistics provided by the pump associations in year 2000, the top 10
manufacturers, out of 234 members, account for 37.9% of total sales revenue, as shown
in table 5.

Table 5: Sales Revenue of Top Ten Pump Manufacturers.

Name Million RMB Million US$ Share (%)
Zhejiang Fengqiu (Group) Co., Ltd. 259.08 31.44 5.9
Shandong Shuanglun (Group) Co.,Ltd. 178.74 21.69 4.0
Changsha Tongsa (Group) Co., Ltd. 175.48 21.30 4.0
Tianjin Pump (Group) Co., Ltd. 169.41 20.59 3.8
Dalian Acid-Proof Pump Works 165.44 20.08 3.7
Boshan Pump (Group) Co., Ltd. 163.55 19.85 3.7
Shenyang Pump (Group) Co., Ltd. 151.82 18.42 3.4
Shanghai KSB Pump Co., Ltd. 141.85 17.21 3.2
Foshan Pump Works 136.59 16.58 3.1
Shijiazhuang Pump (Group) Co.,Ltd. 135.24 16.41 3.1
Total Sales Revenue of 10 Manufacturers 1,677.20 203.57 37.9
Total National Sales Revenue 4,425.89 537.12 100

Source: China Machinery Industrial Yearbook 2000.
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Export and Import

Leading OEMs are still key exporters, having developed the capacity and competitive
strategies needed to compete in the global marketplace. Table 6 shows the top ten
pump exporters. In 2000, the overall export sales revenue of pumps from these
manufacturers was US$44.62 million, the total export volume was $178 million, while the
total import volume was US$364.7 million. Clearly there is a great deal of room for
improvement in this balance.

Table 6: Sales Revenue of Top Ten Pump Exporters.

Name Million RMB Million US$ Share (%)

Zhejiang Fenggqiu (Group) Co., Ltd. 100.77 12.23 6.87
Boshan Pump (Group) Co., Ltd. 87.38 10.60 5.96
Shanghai KSB Pump Co., Ltd. 33.77 4.10 2.30
Shandong Yalong Pump (Group) Co., Ltd. 31.25 3.79 2.13
Foshan Pump Works 27.24 3.31 1.86
Anhui Sanlian Pump (Group) Co., Ltd. 20.87 2.53 1.42
Anhui Laien Pump (Group) Co., Ltd. 18.80 2.28 1.28
Wuxi Pump Works 17.74 2.15 1.21
Shandong Shuanglun (Group) Co.,Ltd. 16.88 2.05 1.15
Nanjing Guerz Co.,Ltd. 13.00 1.58 0.89
Total Export Sales Revenue 367.70 44.62 25.06
Total Export Sales Revenue of all pump 1,467.22 178.06 100.00
exporters)

Source: China General Machinery Industrial Yearbook 2000.

Price

Single-stage single-suction clean water pump is the main application in the market.
Figure 13 illustrates the price of two main series, IH and IS, sold in the Chinese market.
IH series are typically different from IS series in terms of their enclosure and detailed
application, rather than their efficiency. The first, second, and third part of the model
name are size of suction, discharge, and vane diameter respectively.

20



Commercial Energy Efficiency Program- Vietnam

Figure 13: Price of Two Main Series of
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Source: Chinese Mechanical and Electrical Product Price List-Pump Volume 2001.

Fans

In the fan associations, there are 12 key members of the total 129 members, accounting

for 69.1% of total sales, as shown in table 7.

Table 7: Sales Revenue of Top Ten Fan Manufacturers.

Name Million RMB Million US$ Share (%)
Zhejiang Shangfeng Group 860 104 28.7
Shenyang Blower Works 325 39 10.8
Shanxi Blower (Group) Co., Ltd. 322 39 10.7
Shanghai Blower Works Co., Ltd. 165 20 5.5
Shandong Huifeng Machine Group 124 15 4.1
Chongging General Industry (Group) Co., Ltd. 70 9 2.3
Changsha Blower Works 65 8 22
Changshu Blower Works 63 8 21
Jilin Blower Works 43 5 1.4
Wuhan Blower Works 32 4 1.1
Total Sales Revenue of 12 Manufacturers 2,069 251 69.1
Total National Sales Revenue 2,996 364 100.00

Source: China General Machinery Industry Yearbook 2000
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Export and Import

Unlike pump exporters, only one leading fan OEM, Zhejiang Shangfeng Group, is a
major fan exporter, accounting for 15% of export sales revenue. The second largest fan
exporter is Shanghai Blower Works Co., Ltd., which generated only 8% of export sales

revenue. Table 8 illustrates the top eleven fan exporters. The overall export sales
revenue of fans was US$60.16 million while the total import volume was US$147.7
million.
Table 8: Sales Revenue of Top Eleven Fan Exporters.
Name Million RMB Million US$ Share (%)
Zhejiang Shangfeng Group 72.96 8.85 14.72
Shanghai Blower Works Co., Ltd. 37.48 4.55 7.56
Shenyang Blower Works 7.08 0.86 1.43
Wuhan Blower Works 6.66 0.81 1.34
Shanxi Blower (Group) Co., Ltd. 4.22 0.51 0.85
Yixing Huaxing Special Fan Works 3.92 0.48 0.79
Shandong Dezhou Glass-steer Works 2.60 0.32 0.52
Changshu Blower Works 210 0.25 0.42
Tianjin Blower Works 1.49 0.18 0.30
Qingdao Fan Works 1.27 0.15 0.26
Chonggqing General Industry (Group) Co., Ltd. 1.26 0.15 0.25
Total 141.04 1711 28.45
Total Export Sales Revenue of all fan 495.68 60.16 100.00
exporters

Source: China General Machinery Industrial Yearbook 2000.

Price

The fan prices depend, generally, on the vane diameter.
not an important decision factor for consumers, manufacturers still compete intensely
based on price. Product efficiency only factors to a limited extent in manufacturers’
competitive strategies Figure 14 illustrates price of various popular models, by vane
diameter, sold in China. Price of 14- dm diameter is much more expensive than price of 4-,

8-, 10-dm diameter of the same model.

Further, because fan efficiency is
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Figure 14: Price of Various Popular Fan Models
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Source: Chinese Mechanical and Electrical Product Price List-ventilator Volume 2000.

THE MARKET

Before going further into the analysis of the pump and fan market in China, the end user
perspective has to be taken into account. The maijority of end users of both pumps and
fans are rural agricultural workers for whom price is the most important decision factor in
purchasing a pump or fan. Energy efficiency is not yet a critical factor in purchasing
decisions. The lower class products, which normally offer lower prices and efficiency,
seem to be profitable. The situation has forced large manufacturers to reconsider their
business strategy. As a result, some of them have shifted their marketing focus from the
domestic to the international market. Compared to exporters from other countries, large
Chinese manufacturers have competitive advantages in terms of their vast economies of
scale, cheap labor and land, and China’s rapidly improving quality of skilled labor and
infrastructure. These factors allow them to offer products as efficient as international
producers but at a lower price. Thus, high quality and efficient products enjoy a better
position in the high-end export markets than in the domestic market. Similarly, low cost
manufacturers, producing low to medium quality products for the China market, also find
great opportunities to penetrate the markets of other developing countries, particularly in
South East Asia. Those countries also produce low to medium quality products but their
production costs are still more expensive than for Chinese products. This has created
intense competition between Chinese and Asian producers in this market niche.

After more than 15 years of applying, China received full WTO membership in December
2001. China’s membership will provide both positive and negative impacts on its own
economy and that of the rest of the world. Each industry will be affected differently. Due
to its enormous size, China is expected to be one of the biggest markets in the 21%
century and should continue to attract significant amounts of foreign investment.
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Foreign firms will enter China market and enjoy wider investment opportunities, cheaper
factors of production, lowering tariffs and standardizing non-tariff measures. On the
other hand, China will enter the world market as low cost producer, although it may
encounter non-tariff barriers such as human rights and environmental issues.

Unavoidably, pump and fan industry would have impact in several ways as follows;
1. Product Quality

As noted, the majority of end users have traditionally been rural agricultural workers,
who have not valued the benefits of high-energy efficiency products. Low to medium
quality products, therefore, dominate the market. After China’s accession into WTO,
foreign-funded manufacturers may take advantage of the opportunity to take over and/or
enter into joint ventures with Chinese manufacturers. As a result, advanced technology
developments, management philosophies, and overall expertise will transfer to China.
Product quality will increase while production costs are reduced. If the price of standard
products can be reduced to same price as low quality products manufactured by low
class manufacturers, lower quality producers will have to improve product quality and
efficiency, reduce costs further (to remain the low cost provider) or be driven out of the
market.

However, even a reduction in the costs of the higher quality products may still not
increase their market share in China without some support and promotion from
government, unless these products can compete on price terms with the lower cost
products favored by the rural agricultural workers. As a result, high quality products may
mainly be exported to world markets.

2. Product Cost

Cost of medium to high efficiency products, including specific application products, will
decrease as manufacturing plants are moved from other countries to China. China
manufactured products will enter and compete advantageously in the world market.
Imported products will face increased competition from locally manufactured products in
the Chinese market. In addition, competition is likely to intensify in other developing
countries, particularly within Asia, as China continues to maintain low production costs,
while increasing product quality.

3. Import and Export Market

As tariff barriers are lowered and standards are established in China, foreign
manufacturers will gain confidence in the investment environment. While the price of
imported products will decrease, they may not be able to compete with locally made
products. To compete in China’s market, foreign manufacturers tend to locate their
production in China in order to lower the costs of production and marketing. Some
imported products will be highly sophisticated or have highly specialized niche
applications and will therefore not support relocation of production in China. Products
made in China by Chinese and foreign companies, on the other hand, will penetrate into
the world market. Foreign manufacturers will be able to introduce their high quality, low
cost, Chinese made products under their recognized brand names to the international
market which will further drive total Chinese export volumes.
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4. Opportunity of High Efficiency Product

As part of the research, for this report, a survey was conducted at the market in
Hangzhou, which houses 26 pump sales agents and 4 fan sales agents. Not
surprisingly, five of the pump salesmen and two of the fan salesmen are not familiar with
the concept of energy efficiency. More importantly, twenty pump salesmen and two of
the fan salesmen said buyers do not care about the efficiency of the product. In a similar
survey of buyers, most do not know what efficiency is. Only one agent said buyers in
mechanical sectors sometimes care about efficiency criteria.

In terms of current energy saving efforts, the Chinese Mechanical Industry Energy
Saving Center has been working to promote pump and fan efficiency for more than 20
years. They have identified the following pump and fan series as energy saving
products, publicizing and encouraging their use in the marketplace.

Pump;
IS Single-stage Single Suction clean water series
IB65-50-160/1B80-65-160 Single-stage Single Suction clean water series
IT Single-stage Single Suction clean water series
XA series Single-state centrifugal pump
Fan;
9-19 series
9-26 series
C6-48 series Y5-48 series fan
Y8-39, Y9-38 series
T/BT35 axial-flow fan
AL series centrifugal fan
GY6-41 series (95 type) boiler fan
GG/GY35 boiler fan
GG/GY50 boiler fan
GG/GY75 boiler fan
AS/MS series centrifugal fan (C type drive)

However, one of the most significant factors that is necessary for high efficiency product
opportunity is government support and promotion. This includes:

1. Building energy conservation awareness

To achieve sustainable energy conservation, public awareness is probably the most
important fundamental factor. Professional public relations campaigns have to be
strategically formulated in order to attack target market sectors. These markets have to
be further understood and prioritized. Training and education on energy efficiency and
management has to be embedded in national policy. Other supportive media have to be
organized into sources of useful information, such as an energy efficiency product and
technology clearinghouse on the Internet.

2. Organizing financial support

Financial support seems to be an essential mechanism in encouraging both the end user
and manufacturer to use and produce high efficiency product. And financial support
mechanisms may need to address each side of the market equation — supply and
demand.

25



Commercial Energy Efficiency Program- Vietnam

On the demand side, the price of energy efficient products is the most important factor.
At the initial stage of the program, financial support may be provided in the form of a
rebate program. Loan programs targeted at end users may not be effective because,
firstly, the initial cost is still higher than existing product and, secondly, there are rules
and regulations so that end users may be unwilling to accept the government’'s
complicated and time-consuming evaluation and verification procedure of both applicant
qualification, and the energy saving outcome would be an obstacle for the financial
support program. Even though the energy savings and performance improvements may
pay for the higher price over time, there is still a psychological barrier of higher initial
price and the insecurity of the banking system.

On the manufacturing side, financial support aims to mitigate the cost of production and
marketing new high efficiency products. Interest free or low interest loans for newly
installed machine and equipment needed for production is one option. In addition,
technical support from government should be integrated into the financial package in
order to assure the optimum outcome. Another option is to support the marketing
activities of energy efficient products. This may come in form of, for example, an
advertisement subsidy program or support of a branding activity.

Others major policies have already been executed in China such as the 1998 Energy
Conservation Law of the People’s Republic of China, and the standard and labeling rules
governing motor efficiency. As the motor is one of the main electricity consumers in all
sectors, promotion of high efficiency motor design can significantly reduce energy
consumption. Because pumps and fans are the biggest application for motors, standard
and labeling for pump and fan efficiency is another helpful policy in encouraging end
user purchase and utilization of these products.
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MANUFACTURER’S CONTACT INFORMATION

Title I Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
Chen Excutive Shenvana Blower 36 Yunfengbeilu
Mr. ~ |Vice yang blok Tiexi District 110022 [86-24- 25801589  [86-24- 25867747 |qgfibwh@163.net
Fengyi . Research Institute L
Director Shenyang, Liaoning
Lian Vice Inspecting Center, 36 Yunfengbeilu
Ms. 9 . Shenyang Blower Tiexi District 110022 |86-24- 25801589 86-24- 25867747
Dechun  |Director . -
Research Institute Shenyang, Liaoning
. Standardization Office, 36 Yunfengbeilu
Mr. grno fu Eﬁn:cr)\:aer Shenyang Blower Tiexi District 110022 (86- 24- igg?gg%gls
9 9 Research Institute Shenyang, Liaoning
XU Secretary- 36 Yunfengbeilu 25801590/1
Mr. Chanawu |General ¥ IFan Association Tiexi District 110022 [86-24- 25735817[1H[(86-24- 25870570 |Liaoningfan@ Liaoningfan.org
9 Shenyang, Liaoning 13709881691
Strategic Marketing 36 Yunfengbeilu 25801276
Ms.|Sun Yan |[Manager |Apartment, Shenyang Tiexi District 110022 |86- 24-
N 13610823416
Blower Works Shenyang, Liaoning
36 Yunfengbeilu
N Sales Department, s M 4. 25801565 Ca.
Mr. [Tao Minjie [Director Shenyang Blower Works Tiexi Dlstrlct_ _ 110022 |86- 24 13804031096 86-24- 25862657 |root@shengutongfeng.com
Shenyang, Liaoning
. 36 Yunfengbeilu
, . |Project  |Sales Department, o N 4. 25642461 Cod .
Mr. |Liang Wei Manager |Shenyang Blower Works Tiexi D|str|ct_ _ 110022 (86- 24 13909820062 86-24- 25801900 |sgsales@miail.sy.In.cn
Shenyang, Liaoning
. 28 Xiongjiagang 25546174
Mr. ;’I': an \é'ifgctor f:;%igg Pump Research r;ei District 110026 86-24- 257470201 H 1 |86-24- 25546792 [sbyis@pub.In.cninfo.net
gang Shenyang, Liaoning 13624037427
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Title i - Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
29 Xiongjiagang
. N 25546080
Ms.|Li Xiuyan Eﬁ”:‘r"ger f:;?tﬁgg Pump Research Ts'ﬁz'anrt]”Ct 110026 [86-24- 258716071 1H1(86-24- 25546792
9 onenyang, 1364490097
Liaoning
Liu Chief Hebei Hengsheng 61 Hedongbeijie a1 a1 :
Mr. Baozheng [Engineer [Indurstries CO., Ltd. Botou, Hebei 062150 86-317-8223033 86-317-8225812 |info@hengyuan.pump.com
. 19 Hepingludong
Mr. [Yang Wen [Ci€f  Shijiazhuang Pump Shijiangzhuang, 050011 [86- 311- 6088906-2430 [86- 311- 6082677 lied@cspw.com
Engineer (Indurstry Group CO., Ltd. Hebei
18 Shitonglu Qiaoxi
Yang General District 2143832560 211
Mr. Baoxiang |Engineer Shijiazhuang Fan Works Shijiangzhuang, 050091 |86- 311 13931117571 86-311-3833992
Hebei
Sales Department, 44 Hepingdonglu 6031219
Mr. |Liu Liwei [Sales Shijiazhuang North Pump (Shijiangzhuang,  |050011 86-311-
. 13303317150
Indurstry Hebei
. . L . 2 Gutiandao
mr.[Miao ~  [Chief Tianjin Ventilator Hongxinglu 300151(86-22- 24343346 [86-22- 24340575
Hongwei |Engineer [Manufactory Tianii
ianjin
. . L . 60 Jingjingonglu
Shi Chief Tianjin Corrosion- 2 5. 26649604 oy
Mr. Jianchang [Engineer |Resistant Pump Works .Il—.iieat:]?i'nD'St”Ct 30023086- 22 2676042111H0) 86-22- 26343365
. . 1 Gubeidao Hebei
Mr.|Zhao  (Chief Tianjin Blower General |y ¢ 300232 [86-22- 26342362 tjbgf@mail.tmei.tg.cn
Xuelu Engineer |Factroy Tianii
ianjin
XU Manager (Tianjin Pump Indurstry & |10 Guoyuannandao
Mr. [ & Board |Mechanical Group CO.,  [Beichen District ~ [300402 [86-22- 26390373 86-22- 26393701
Qingyou - o
Chairman |Ltd. Tianjin
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Title i - Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
Mr. Y Director [ochanical Indurstry 185 Xibianmennei ;50553 16 10. 63014317 [86-10- 63187988 [rcic@163bj.com
Yingzhou Energy Saving Center Beijing
. . . 3 Yuhuinanlu
Zhao . China National Institute of L 84611177- . .
Mr. Yuejin Engineer Standardization gg;i?;ang District 100029 [86- 10- 3008 86-10- 84631021 |zhaoyj@cnis.gov.cn
Engineering Mechanics
Mr.|Zhu Zhici |Professor |Department, Tsinghua Tsinghua University|100084 |86- 10- 62782152 86-10- 62782152
University
, . 50 Xingshikoulu )
Mr.Y  IDirector [P€UINg Xi Shan Fan Haidian District  |100089 [86-10- 92291627 g6 10- 62593223
Jianglin Factory 8626
Beijing
Chief Beiing Xi Shan Fan 50 Xingshikoulu 62593222-
Mr.luYu  [Senior  |Z°879 Haidian District ~ [100089[86- 10- 8625 86-10- 62593223
Engineer Y Beijing 884337491 H
Gaojingcun
Mr. Bian Chle;f Beijing Chaoyang Blower |Gaobeidian o 100025 I86- 10- 85761886
Engineer |Factory Chaoyang District
Beijing
Zhen Chief Xisangidonglu
Mr, [51€nd : Beijing Second Fan Works [Haidian District 100096 [86- 10- 82901118-512 (86-10- 82903915
Jixiang Engineer
Beijing
Xisangidonglu
Mr.|Yang Engineer |[Beijing Second Fan Works |Haidian District 100096 |86- 10- 82901118-314
Beijing
Huan Senior 52 Beiyuan
Mr. 9 Engineer [Beijing Pump Works Tongzhou District (101149 [86- 10- 67657762
Zhengchao|, 7.
(retired) Beijing
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Title i - Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
22
. |Editor/ China Machinery Indurstry Baiyanzhuangdajie 1. 68326677- re . . -
Ms.|Dong Lei Engineer |Yearbook Newsroom Xicheng District 100037(86-10 2813 86- 10- 68326039 |emiy@mail.machineinfo.gov.cn
Beijing
Director |Machinery Indurstry égi anzhuanadaiie
Ms.|Zhao Min |Economy |Information Research aty angaalle 1160037 86- 10- 68320642 86-10- 68320642 |imi@mail.machineinfo.gov.cn
. Xicheng District
Analyst  |Institute
Beijing
Machinery Indurstry
Mr.|Lu Xiaojian|[Engineer |Prosperity Inspection 86-10- 68510238 xiaojian@meicon.com.cn
Center
Manager |.. 207
Mr. 203N o poarg  piangsu Datong Fan Co., i obovichiiie  1226002[86- 513- 5554418 86- 513- 5544236
Wenkui : Ltd. .
Chairman Nantong, Jiangsu
. Technology Department, 207
Mr. |Li Senl_or Jiangsu Datong Fan Co., [Tangzhaxishijie 226002 |86- 513- 2548931
Engineer - 13809088461
Ltd. Nantong, Jiangsu
Marketing Department, 207 5554411
Mr. |Hu Zhihua |Director |Jiangsu Datong Fan Co., [Tangzhaxishijie 226002 |86- 513-
. 13951311431
Ltd. Nantong, Jiangsu
Yang Vice Chief [Shanghai Blower Works 3000 Gonghexinlu o1 o1 ) .
Mr. Dawei Engineer |CO., Ltd. Shanghai 200072 |86-21- 56651101 86-21- 56651514 |sgfic@online.sh.cn
. Marketing Department, .
Mr.[2hang - Vice g ohai Blower Works  |2000 Gonghexinlu 1545 166 21 56651474 [86-21- 56651514 [shbo@sh163c.sta.net
Daxin Director CO.. Ltd Shanghai
Marketing Department 857 Wenshuilu
Zhou 2 ! A 56505666- 56505666-
Mr. Yanjun Manager |Shanghai Kaiquan Pump [Zhabei District 200436 |86- 21- 8324 86-21- 8336

(Group) CO., Ltd.

Shanghai
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Title i - Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
. S 857 Wenshuilu
Wang Marketing [Shanghai Kaiquan Pump A _54. 956505666- _51. 56505666-
Mr-Yongbing [Director  |(Group) CO., Ltd. Zhabei District 1200436 86-21- g5 86-21- 8336
Shanghai
Technology Developing (1001 Junmincun 67104818-
Ms.|Yu Jie Engineer |Department, Shanghai Jianghaizhen 201400 |86- 21- 8033 86-21- 67104816
Naitai Fan CO., Ltd. Fengxian, Shanghai
. 41 Hanghailu
Lu Chief Hangzhou SRT Pump CO., 486532108 e .
Mr. Qiurong  |[Engineer |Ltd. Han_gzhou, 310016 [86-571 13805724225 86-571-86046192 [tech@srt-pump.com
Zhejiang
Mr.|Ma Donggi[Director |- J4/an Province Pump 1115 Liuyilu 350005(86-591-3359300  [86-591- 7112959 |pgsts@public.fz.fi.cn
) 9 Quiality Inspection Center |Fuzhou, Fuzhou Pq P 120
Zhong - Jilin Province Pump 421 421
Mr. Wencai Director Quality Inspection Center 86-431- 5384838 86-431- 5388081
Guangdong Province
Ms.|Zeng Inspector |Machinery Product Quality 86-20- 38732156 86-20- 38732371
Inspection Center
Chen Design Department, Daiwangzhen
Mr. . |Director [Shanxi Blower Group CO., |Lintong District 710611|86-29- 3931402-2324 |86-29- 3931422 |bgzhou@pub.xa-online.sn.cn
Dangmin : -
Ltd. Xian, Shanxi
Chief Daiwangzhen
Mr. [Li Hongan : Shanxi Lishan Fan Works |Lintong District 710611 (86-29- 3931402-2624 |86-29- 3931154
Engineer : }
Xian, Shanxi
Equipment Department, [Jia 1 Gaobeidian
Mr. [Zheng Director |Gaobeidian Sewerage Chaoyang District |100022 |86-10- 67745522 86-10- 67760959

\Works

Beijing
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Title i - Post
Name /Position Organization/Company Address Code Telephone Fax EMAIL
Gao Jiuxiangiao Sewerage Jiangtaiwacun
Mr. Engineer Chaoyang District 86-10- 84318394 86-10- 64371993
Hongbo Works Beiii
eijing
Fangzhuang Sewerage Jia 224 Fenzhongsi
Mr.|zhang  |[Engineer Woﬁ(s 9 9€  IFengtai District  [100078(86- 10- 67632221
Beijing
Mr.|Liang Jun |[Engineer |1ariing Fire Protection 86-25- 4862217 86-25- 4878424
Equipment Works
Luo . Xiamen Shidenai Pump oo
Mr. Qingfeng Engineer CO., Ltd. 86-592-7010391/2
Xiamen Haiyuan Pum Indurstrial Area
Mr. [Hu Yawen |[Engineer Y P ITongan District 86- 592- 7028515/6
CO., Ltd. ) .
Xiamen, Fujian
Xiamen Haiyuan Pum Indurstrial Area
Mr. |Qiu Engineer Y P Tongan District 13600943049
CO., Ltd. ) .
Xiamen, Fujian
Manager [Xiamen Lujiang 16-0115 New
Mr. [/ang. & Board |Ventilation Equipment Harbour Plaza 86- 592- 5310525
Kunming : Hubingbeilu
Chairman |Co., Ltd.

Xiamen, Fujian
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